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ABSTRACT 

 

Noise generated by aircraft operation affects negatively the quality of life of people living 

nearby airports, including impacts like high blood pressure, anxiety and depression even 

considering that the perception of annoyance can be related to subjective factors. This paper 

shows the results of a survey conducted in Guarulhos, São Paulo, about the perception of 

aircraft noise annoyance. The results show that aircraft noise annoyance is becoming more 

important when compared with other sources of urban noise. Mainly the results show that 

night flights seem to be the major responsible for the discomfort 
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1. INTRODUCTION 

The aeronautical noise has been considered one of the most serious environmental 

problems of the aviation (University of California, 1996). 

Noise generated by aircraft operation affects negatively the quality of life of people living 

nearby airports, including impacts like high blood pressure, anxiety, depression (Kroesen et 

al., 2010) even the perception of annoyance can be related to subjective factors (Janic, 

1999). In fact, the evaluation of noise is also a subjective measure, because it depends on 

individual’s noise perception, which is related to both tangible factors, such as numbers of 

landing and take-off aircraft operations, flight schedules, climatic conditions, and intangible 

factors, such as environmental awareness, welfare and quality of life standards, levels of 

education and income (Janic, 1999; Garcia et al., 1993).  

Despite of the fact that the complaints related to aeronautical noise have been registered 

since the decade of 50, it has been observed that the perception of noise seems to have 
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grown, especially since the 80´s. Probably part of this change on noise perception has its 

roots on the accelerated expansion of air traffic. But, it is necessary to point out that the 

perception of noise annoyance may have grown as a result of the increasing environmental 

awareness brought by the institutionalization of environmental movements (Mol, 1999). 

Under these circumstances, the emergence of the ecological conscience has been followed 

by the emergence of higher standards and expectations about people’s welfare and quality of 

life (Mol, 1999; Garcia et al., 1993).   

For all these reasons, it has been observed an increasing social demand for noise reduction 

in the whole world. These changes on preferences have stimulated researches devoted to 

the evaluation of the human being perception of noise discomforts.  

Thus, the main objective of this paper is to contribute to the understanding of aeronautical 

noise perception in the neighbourhoods of the São Paulo International Airport – AISP (the 

biggest airport of South America), which is located in Guarulhos, Brazil. Specifically, this 

study is focused on the correlation between aircraft noise perception and other sources of 

urban noise discomfort.  

Aircraft noise perception is a localized experience. In fact, the socio-economic characteristics 

of the region surrounding the airport, as well as the airport’s dimension, are factors that are 

expected to affect the perception of aviation noise discomfort. Thus, the next part of the 

paper is devoted to describe the main socio-economic characteristics of the Guarulhos City 

and of the AISP/GRU. 

 

  

2. NOISE ANNOYANCE PERCEPTION 

2.1 Changing Preferences 

The emergence of environmental goals as values to be preserved changes undoubtedly 

human preferences and, consequently, a human perception about what is acceptable. Under 

these circumstances, airports managers have to be prepared to face an increasing social 

demand for reducing their environmental problems, specifically the aviation noise 

annoyance. 

Another side effect of the new information and communication infrastructure is the access to 

information and knowledge. This access creates conditions for expanding people's 

awareness of social, political, economic and ecological issues and perception about modern 

welfare standards.  

In 1994 Lambert et al. estimated that in the European Union approximately 77 million people 

(or 22% of the total population of the EU) were exposed to a transportation noise level 

exceeding 65 dB during the day.  Hence, decision makers in airport should expect for more 

complaints and governments should expect for social pressure for environmental regulations. 
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2.2 Annoyance Perception 

Noise annoyance is a personal experience. According to Vallet (2002) annoyance due to 

aircraft noise represents a whole synthesis of a variety of effects of the aircraft noise on the 

local residents. The results of surveys on dissatisfaction about this issue are being used in 

several European countries, both for a long term planning urban development around 

airports and for a practical assistance to the residents who intend to improve the insulation of 

their dwelling. In Brazil there are some difficulties to implement measures of insulation 

because they are very expensive and the major part of the population who lives in the vicinity 

of the airports can not afford with them. 

According to Job (1996) there are considerable individual differences in reaction to noise. 

There are some reactions, however, that can be associated to noise annoyance, like effects 

on sleep and a variety of mental health effects which are observed in people living in noisy 

communities (especially around airports or along transportation corridors). Abey-Wickrama et 

al (1969) reported higher rates of mental hospital admission in high noise areas around 

Heathrow airport, compared with low aircraft noise areas.  

Job (1996) shows that there are many possible reported effects on physical health like colds, 

high blood pressure and cardiovascular changes among others effects related to stress 

symptoms. Job affirms that it is important to point out that there are methodological concerns 

that limit the confidence with which these can be accepted as genuine effects of noise 

exposure, but others studies show the relationship between noise annoyance and physical 

health. Black et al. (2007) present that people chronically exposed to aircraft noise around 

Sydnei Airport report high blood pressure, for example. 

Vallet (2002) adds that noise sensation can be caused by high sensitiveness but it is 

possible that some people present high excitability of the nervous system because noise 

annoyance configures a continuous stimulus which makes people anxious and presenting 

sleep disorders.  

All the problems could be addressed in a market-based approach. The Future Noise Policy 

report (European Commission, 1996) points out that the studies in general aimed to evaluate 

economically the effects of noise taking into account the factors as follows:  

a. the individual willingness to pay for silence;  

b. the costs of mitigation measures; 

c. the costs of preventing noise; 

d. medical care costs and production interruption costs;  

e. properties market value changes (hedonic prices). 

However, the study developed in the University of California (1996) pointed out that all these 

impacts are reflected by the diminishing value of properties located in the noise impact 

region no matter what methodology is employed to evaluate these environmental costs. 

So “real state owners are very concerned about a possible drop in the value of their property 

such as will be disclosed only when the actual sale will take place, yet the annoyance itself is 

quite real”. (Vallet, 2002). 
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Any measure to face the problem by means of internalization of the external cost and/or by 

means of diminishing the number of the operations can affect the airport efficiency. 

 

2.3 Noise annoyance and time of the day 

Considering that urban noise (traffic road noise, machines on the street, people talking) use 

to be reduced during the night, it is expected that complaints about aircraft noise annoyance 

increase during this time of the day because this noise is more strongly perceived. Further, 

during the night people are usually at home and residences do not have sound insulation in 

the same way of commercial buildings. So, nuisance can impact people at home while they 

are watching television or talking on the phone, for example. 

Hume et al. (2003) show that there are a relationship between specific noise complaints and 

the hour of the day. In their study with data from Manchester Airport, they found out that 

there are on averaging nearly five times more complaints during the night (23h to 06h) when 

comparing with the rest of the day (06h to 22h59).  

 

3. GUARULHOS CITY  

Guarulhos City is located in the State of São Paulo, in the southeast region of Brazil. It has 

approximately 1.300.000 of inhabitants. Despite of the favourable position in the public 

finance context, a study developed by the Brazilian Institute of Geography and Statistic 

(IBGE), point out that part of the population of Guarulhos can be classified under the poverty 

income line. The inhabitants’ average per capita income is considered to be high when 

compared with the Brazilian one. In fact, Guarulhos’s average income was approximately 

US$ 11,100 a year while the same indicator for Brazil was US$ 6,852 in 2007. Guarulhos’ 

Gini Coefficient was 0.4 in the same year. (IBGE, 2010). 

The city has some social characteristics derived from industrial area. For example, it can be 

observed people’s syndicate engagement, which could explain why low income does not 

mean low information level in Guarulhos. People have conditions to understand the social 

and economic processes that affect them. Thus, it is possible to expect them to organize 

themselves in order to fight for higher quality of life standards.  

Guarulhos is part of São Paulo metropolitan region, one of the largest cities in the world1, 

which historically received immigration flows. In that context Guarulhos is a suburban area, 

which has been characterized for receiving part of those immigrants, especially from the 

poorest parts of the country, with the consequent irregular occupation. Also, even 

considering the fact that São Paulo’s immigration flows have decline in intensity overtime, 

currently Guarulhos urban density is affected by São Paulo’s own vegetative population 

growth, which pressures suburban areas. Table 1 shows Guarulhos population in the last 

years: 

 

 

                                                 
1
 São Paulo metropolitan region is estimated to have around 18 million inhabitants (IBGE, in 

http://www6.prefeitura.sp.gov.br/secretarias/planejamento/sp_em_numeros). 
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Table 1: Population of Guarulhos 

 

YEAR POPULATION OF GUARULHOS 

1991 787.866 

1996 972.197 

2000 1.072.717 

2005 1.251.179 

2006 1.283.253 

2009 1.299.283 

Source: IBGE ( 2010) 

 

Population increased more than 60% in the last 18 years. The fast and disordered 

urbanization process impacted people’s quality of life. The urban diseconomies have 

generated costs to the population, mostly related to noise, emissions and congestion. But 

people are still going to the cities because of the economies of agglomeration that are still 

perceived, sometimes more than diseconomies. It is difficult to the authorities to have a 

satisfactory control of the land occupation. 

The population increased more strongly after the Airport has started to operate, in 1985. 

Although the major part of the population came from other cities seeking for employment and 

characterizing external flows, more recently it was verified some internal flows, mostly to 

poor areas of the city with environmental degradation process. In fact, the regions that are 

still more crowded are those located right below the flight tracks of the most occupied airport 

runways. So, the aircraft noise annoyance could be worse since airport operations increase.  

3.1 São Paulo International Airport 

Urban noise is one of the most serious problems of the big cities and the aircraft noise 

makes the urban discomfort worse. The objective of this paper is to show how people from 

Guarulhos City in Brazil perceive the aircraft noise annoyance among general urban noise. 

The city shelters São Paulo International Airport, which presented approximately 200.000 

flights and more than 20.000.000 passengers in 2009. The movement of aircraft and 

passengers in the airport has grown, as it can be seen in the Table 2: 

 
Table 2: Movement in the São Paulo International Airport 

 

                 

YEAR 
AIRPLANES 

PASSENGERS 
DOMESTIC INTERNATIONAL 

2003 77.122 61.916 11.581.034 

2004 85.042 64.455 12.940.193 

2005 84.585 69.774 15.827.708 

2006 88.335 66.613 15.689.302 

2007 113.910 74.050 18.795.596 

2008 119.928 74.256 20.400.304 

2009 135.970 73.666 21.727.649 

Source: Infraero, 2010 
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Table 2 presents the evolution of the movements of airplanes and passengers at the Airport, 

which has an average of 500 movements a day. It is important to notice that the Airport has 

night flights that include freight aircraft, which use to be noisier.  

 

3.2 - Aircraft noise annoyance in Guarulhos 

Al-Harthy and Tamura (1999) affirms that noise and noise annoyance are not confined to the 

industrialized societies, but are quickly increasing in cities in developing countries. 

Eller et al. (2002) found out that residences in the vicinity of the Guarulhos Airport could 

loose more than 30% of this market price just because of the aircraft noise annoyance. The 

study shows the results from 228 questionnaires applied to the real states in the city. They 

said that just after the airport starts to operate the prices increased because of the 

improvement in the urban condition. But since the traffic and the population increased 

continuously the prices start to decline relatively to residences located in other areas not 

affect by the aircraft noise.  

On the other hand, Scatolini and Eller (2009) present a study about real state market around 

Congonhas Airport, the second in movements and passenger in Brazil. Their results show 

there are no losses of market value for these residences probably because that airport does 

not operate at night. 

Note that, in Brazil, the major part of the residences around airports has no insulation 

measures. 

According to Nykiel (2009) about 15% of de operations in São Paulo International Airport 

correspond to night flights. During the night the urban noise diminishes. Thus, the nuisance 

from the aircraft operation can be more perceived. The study take into account the 

population living in the vicinity of the airport, the number of night flights and the length of area 

impacted by at least 65 dB show that Sao Paulo International Airport presents the more 

critical situation about noise annoyance in Brazil. (Nykiel, 2009). 

 

4. METHODOLOGY 

The method used to perform this research was personal interviews made by means of 

questionnaires sheets. This method is considered appropriated by Breen & Blankenship 

(1991), who recommend that the research universe should be homogeneous and small, as 

well as the subject of investigation should be presented, in an identical and simple way, to all 

the interviewed people.  

The questionnaires were developed based on the idea of knowing the personal profile of 

each person and its perception about the noise annoyance. They were built based on the 

Likert Scale, which associates quantitative and qualitative criteria and assesses the aircraft 

noise nuisance participation between other urban noises. People were chosen randomly 

while walking on the streets in the vicinity of the São Paulo International Airport.  

In the first part of the questionnaires the interviewed was asked to answer about some 

personal data, like age and time of living in the noise area. In the other parts questions 



The Impact of Aircraft Noise Perception in the Urban Discomfort 
                                                            ELLER, Rogéria; PORTO, Protógenes  

12
th
 WCTR, July 11-15, 2010 – Lisbon, Portugal 

 
7 

focused on the perceived noise annoyance from three different sources: urban traffic, other 

urban noises (like machines on the street, for example) and aircraft noise. For each source 

the respondent should indicate how much feels annoyed among the possibilities: not at all; 

weakly; reasonably; strongly and extremely. They were also asked about how much they 

were annoyed by the aircraft noise in five periods of the day. The sample was 250 

questionnaires. The results are showed in the next part. 

 

 

5. RESULTS 

The results show that even traffic and others urban noises cause discomfort in the population 

who lives in Guarulhos, the impact of aircraft noise is remarkable, as presented by Figure 1.  
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Figure 1: Urban noise annoyance from three different sources 

 

 

It is demonstrated by the number of responses that report people strongly or extremely 

annoyed by the aircraft noise. It should be considered that airport vicinity is densely town 

with important bus and car traffic.  

When considering only the aircraft noise annoyance the respondents were asked about what 

time of the day they perceived more discomfort. It was presented to them five periods of the 

day: from 06h to 10h, from 10h to 14h, from 14h to 18h, from 18h to 22h and from 22h to 

06h. The number of responses for strongly and extremely annoyed indicates that people are 

more sensitive to aircraft noise annoyance during the night, as presented in the Figure 2. 
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Figure 2: Aircraft noise annoyance by hour of the day 

 

Aircraft noise is becoming more important when compared with other sources of urban 

discomfort. In Guarulhos, negative environmental impacts caused by the aircraft operations 

are enhanced by the lack of integration between Noise Zonings Plans and Municipal Urban 

Zoning Law. The land occupation is out of the boundary of the legal instruments, part 

because there is a conflict between federal and municipal laws, part because there is a lack 

of alternatives to control the aircraft noise. There are no noise surcharges and night flights 

seem to be strongly responsible by the discomfort. 
 
 

REFERENCES 

Abey-Wickrama I, A'Brook MF, Gattoni FEG, Herridge CF (1969). Mental Hospital 

Admissions and Aircraft Noise. Lancet, 2, 633, 1275-1277. 

Al-Harthy, I., Tamura, A. (2010) Sound environment evaluation and categorization of audible 

sounds – the first survey of the human response to the sound environment in Muscat 

City (Oman). J Acoustic Soc Jpn (E) 20(5):353-364. 

Breen, G. E. and Blankenship, A.B. (1991) Faça Você Mesmo – Pesquisa de Mercado. Trad. 

Barbara Theoto Lambert, McGraw-Hill e Makron Books, São Paulo.  

Black, D.A.; Black, J.A.; Issarayangyun, T. and Samuels, S. E. (2007) Aircraft noise 

exposure and resident’s stress and hypertension: A public health perspective for 

airport environmental management. Journal of Air Transport Management 13 pp. 

264–276.  

Eller, R.A.G., Porto, P.P. and Urbina, L.M.S. (2002) Aircraft Noise-related Fee Based on a 

Specific Local Measured Externality. 6th Ait Transport Research Society Conference, 

Seattle, USA. 

European Commission (1996) Future Noise Policy, Brussels. 

García, A., Faus, L.J. and García, A.M. (1993) The Community Response to Aircraft Noise 

Around Six Spanish Airports. Journal of Sound and Vibration, 164(1), 45-52. 



The Impact of Aircraft Noise Perception in the Urban Discomfort 
                                                            ELLER, Rogéria; PORTO, Protógenes  

12
th
 WCTR, July 11-15, 2010 – Lisbon, Portugal 

 
9 

Hume, K., Gregg, M, Thomas, C. Terranova, D. (2003) Compaints caused by aircraft 

operations: na assessment of annoyance by noise level and time of Day. Journal of 

Air Transport Management 9 pp. 153-160. 

Instituto Brasileiro de Geografia e Estatística – IBGE (2010). Municípios. Available at 

http://www.ibge.gov.br. Acessed in Feb 12th. 

Janic, Milan (1999) Aviation and externalities: the accomplishments and problems. 

Transportation Research Part D 4, pp. 159-180. 

Job, R.F.S. (1996) The influence of subjective reactions to noise on health effects of the 

noise. Environment International, vol. 22, No. 1, pp. 93-104. 

Kroesen, M.; Molin, E.J.E.; Miedema, H.M.E.; Vos, H.; Janssen, S. (2010) Estimation of the 

effects of aircraft noise on residential satisfaction. Transportation Research Part D  15 

pp. 144-153. 

Lambert, J., Vallet, M. (1994) Study related to the preparation of a communication on a future 

EC Noise Policy. Report 9420 prepared for CEC-DG XI. Bron, France: INRETS-LEN. 

Miedema, H.M.E.; Oudshoorn, C.G.M. (2001) Annoyance from transportation noise: 

relationships with exposure metrics DNL and DENL and their confidence intervals. 

TNO-PG, The Netherlands, Environmental Health Perspectives, Vol. 109, No. 4, 

April. 

Mol, A.P.J. (2000) The environmental movement in an era of ecological modernization. 

Geoforum,Vol.31, pp.45-56. 

Nykiel, T.P. (2009) Análise de áreas de entorno dos principais aeroportos brasileiros. 

Trabalho de Graduação. Instituto Tecnológico de Aeronáutica, São José dos 

Campos, SP, Brazil.  

Scatolini, F. And Eller, R.A.G. (2009) Impacto do ruído aeronáutico no mercado imobiliario 

de São Paulo. VII Simpósio de Transporte Aéreo – SITRAER. Rio de Janeiro, 

Novembro de 2009.  

University of California (1996) The full cost of intercity transportation – A Comparison of High 

Speed Rail, Air and Highway Transportation in California. David Levinson, David 

Gillen, Adib Kanafani e Jean Michel Mathiew.  

Vallet, M. (2002) Acustic Pollution due to airraft traffic and the ways to reduce it. Report. 

Madrid, Spain. 

http://www.ibge.gov.br/

